Background: Primary non-hodgkin lymphoma of the larynx is a rare entity accounting for 1% of laryngeal tumors. Fewer than 100 cases have been reported in the literature. Case presentation: A 52-year-old man, presented with a two-month history of dysphonia. Nasofibroscopy showed left submucosal bulging of the laryngeal supraglottic floor. Cervical computed tomography showed extensive left supraglottic mass, with partial lysis of the thyroid cartilage. Direct laryngoscopy showed left submucosal bulging of the supraglottic floor. Transmucosal biopsies were performed. Histological study concluded to the presence of a diffuse large-cell B lymphoma. The patient was treated with chemotherapy followed by external radiotherapy. Evolution was favourable. Conclusion: Although primary laryngeal non-hodgkin lymphoma is rare, it should be considered in the differential diagnosis of a mass in the neck region, especially in the supraglottic area. Direct laryngoscopy with biopsy makes the diagnosis. Treatment and prognosis depend on the stage and the grade of the lymphoma.
Introduction
Primary non-Hodgkin lymphoma (NHL) most frequently arises in the gastrointestinal tract, and the head and neck is the second most frequent region [1] . Most head and neck lymphomas arise within the Waldeyer ring, but extranodal extralymphatic sites still accounted for 25% of these tumors. Laryngeal localization is rare, accounting for 1% of laryngeal tumors. Fewer than 100 cases have been reported in the literature. Although 90% of tumors involving the larynx are squamous cell carcinoma, laryngeal lymphoma is an important differential consideration because lymphoma is treated with chemo-radiation instead of surgery. Early symptoms are subtle and nonspecific, and confirmation of the diagnosis is often difficult. Early detection of lymphoma allows improved patient care and may result in decreased dissemination of the disease process.
The aim of this study is to report a rare case of primary laryngeal lymphoma, and, with a review of the literature, to precise clinical and paraclinical features and also therapeutic modalities of this aggressive lesion.
Case Report
A 52-year-old man, 15-pack-year smoker and nonalcoholic, presented to our outpatient clinic with a two month history of dysphonia, without dyspnea. Physical examination revealed a left paramedical neck swelling measuring 3 cm of long axis, with healthy skin and no lymphadenopathy. Nasofibroscopy showed left submucosal bulging of the laryngeal supraglottic floor.
Cervical computed tomography showed extensive left supraglottic mass, measuring 37 × 32 mm, with partial lysis of the thyroid cartilage (Figure 1 & Figure 2) .
A direct laryngoscopy under general anesthesia was performed, showing left submucosal bulging of the supraglottic floor (Figure 3) . Transmucosal deep biopsies were performed. Histological examination showed infiltration by large atypical lymphoid cells with irregular nuclear outlines and multiple prominent nucleoli. Numerous mitotic and apoptotic cells were present (Figure 4) . On immunohistochemistry, the cells were positive for CD45 and CD20 and negative for CD3 and bcl2 on. Diagnosis of diffuse large-cell B lymphoma of the larynx was retained. Staging with thoraco-abdominal CT and bone marrow biopsy showed no evidence of disease involvement outside of the larynx. Biological investigations showed a normal blood cell count and a normal lactate dehydrogenase level.
These findings were consistent with a diagnosis of diffuse large B-cell (high-grade) NHL of the larynx, with Ann-Arbor stage IE. The patient was treated according to R-CEOP regimen, which is a mixture of rituximab and several chemotherapy drugs. These ones included cyclophosphamide, etoposide, vincristine and prednisone. Three cycles were administrated. Three cycles of this regimen were administrated. The chemotherapy was follow by consolidation external radiation therapy at the dose of 40 Gy on the neck region. No complications of treatment were noted. Evolution was favourable with no signs of local recurrence. Follow-up period was 3 years.
Discussion
The most common extranodal head and neck sites of primary non-Hodgkin lymphoma are the paranasal sinuses, the salivary glands, and the thyroid gland [2] . The larynx is a very rare site for these tumors. The low occurrence rate is due to the relatively low lymphoid content in the larynx when compared to other areas in the respiratory tract.
NHL is presumed to arise from 2 locations within the larynx: from aggregates of specialized lymphoid tissue in the submucosa, predominantly of B-cell lineage, or from MALT (Mucosal Associated Lymphoid Tissue) in the aryepiglottic folds and epiglottis [3] . Fewer than 100 cases of lymphoproliferative tumors arising from the larynx (including both NHL and immuno-suppression-related lymphoproliferative diseases) have been previously reported in the literature [4] .
The mean age at diagnosis is 70 years, with a range from 4 to 81 years. Sex-ratio has been reported to be variable in different series [5] [6] . Our patient was a 52-year-old male.
Symptoms of NHL are typically site-specific and thus have manifestations similar to those produced by epithelial carcinomas in the same location. These typically include dysphonia, hoarseness, dysphagia, and cervical lymphadenopathy [7] - [9] . Only dysphonia was present in our patient. Systemic symptomatology is unusual, since laryngeal lymphomas tend to remain localized for prolonged periods, though more aggressive forms tend to spread earlier [10] . Interestingly, these tumors usually spread to other mucosal sites such as bowel, lung, and orbit rather than nodal sites [7] [8] .
In our case, just only a submucosal bulging has suggested the presence of a laryngeal tumor. The literature review shows that all sites inside the larynx can be involved. The commonest anatomical site is the supraglottic region (47%). Glottic involvement is accounting for 25% of cases. Paraglottic and subglottic regions are much less commonly affected. Macroscopically, these tumors present as smooth or polypoid masses rather than ulcerated masses [10] .
There are certain imaging characteristics that should suggest lymphoma. A large non-necrotic supraglottic lesion with a submucosal component that demonstrates homogeneous enhancement is more characteristic of lymphoma than of squamous cell carcinoma [4] . Laryngeal lymphoma is commonly seen to extend into the laryngeal cartilages, the hypopharynx and the oropharynx. In our patient, partial lysis of the thyroid cartilage was found. Calcifications are not seen with laryngeal lymphoma. Cervical lymphadenopathy, a common finding in supraglottic squamous cell carcinoma, is seen in a smaller percentage of patients with laryngeal lymphoma.
In fact, both macroscopic and radiological appearances of a large laryngeal tumour with a supraglottic submucosal component should alert to the possibility of laryngeal lymphoma [5] [6] .
Histologically, primary laryngeal lymphoma is more commonly of B-cell origin, though some T-cell and NKcell lymphomas may be found. The latter are more difficult to diagnose and usually require deep and sometimes repeated biopsy. The unique feature of lymphomas is the fact that these are considered as clonal proliferation of lymphocytes arrested at different stages of differentiation. Immunohistochemistry with various antibodies identifies the specific lineage and the developmental stage. A panel of markers is used, which includes leukocyte common antigen (LCA), B-cell markers (CD20 and CD79a), T-cell markers (CD3 and CD5) and other markers like CD23, bcl-2 and CD10.
It is imperative to stage the lymphomatous process correctly, since treatment varies depending on both the grade and the stage of the disease. PET-CT, in particular, is finding an important place for radiological staging in laryngeal lymphoma, both for low-grade and high-grade ones [11] .
The main modalities of treatment were radiotherapy alone or in combination with chemotherapy [12] - [15] . For our patient we opted for 3 cycles of R-CEOP followed by external radiotherapy. Surgical intervention, based on tracheotomy or on laser debulking, is only usually required in patients presenting with acute airway obstruction [10] [13] [16] . Combined chemo-radiotherapy, seems to be the preferred modality of treatment, especially for high-grade lymphomas, and provides an excellent outcome [10] 
Conclusion
Although primary laryngeal lymphoma is rare, it should be considered in the differential diagnosis of a mass in the neck region, especially in the supraglottic area. Computed tomography is very important to evaluate the local extension. Direct laryngoscopy with biopsy makes the diagnosis. Treatment and prognosis depend on the stage and the grade of the lymphoma.
